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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S268Purpose: Loss of Nucleus Pulposus (NP) cellularity is an early event in
degenerative disc disease (DDD), ultimately leading to loss of Interverte-
bral Disc (IVD) functionality and accompanying chronic adverse spinal
pathology. Currently, IVD-research lacks standardized in vitro cell models.
Here we present the ﬁrst clonal cell lines representing human NP and
Annulus Fibrosis (AF) tissue.
Methods: Non-degenerated healthy disc material from young adolescent
scoliosis patients was obtained as surplus material from correction
surgery. We immortalized early passage monolayer cell cultures by
retroviral expression of the SV40Lt and hTERT genes and subsequent
selection for co-expressed antibiotic resistance markers. Immortalized cell
pools were subjected to clonal expansion and characterized on the basis of
Collagen type I, II and Sox9 protein expression and a subset of published in
vivo RNA markers. Chondrogenic differentiation was carried out using ITS,
Ascorbic acid and TGFb3.
Results: Clones were characterized for expression of immortalization
markers (SV40Lt, hTERT), in addition to telomerase activity and cell bio-
logical assessment of proliferation rate and genetic stability (i.e. kar-
yotyping). In total, 60 NP and 40 AF clones were generated.
ĂFigure 1: Subclone morphology of immortal human NP and AF clones.
Representative phase contrast images of NP (A, B) and AF subclones (C)
after 7 days of differentiation. Percentages of clonal morphology per tissue
type (NP or AF) are indicated.
We identiﬁed two distinct morphological subtypes in the NP cell pools (Fig
1A, B) that differ in Collagen type II expression (Fig 2). The ﬁrst subtype,
characterized by a cobble stone phenotype (Fig 1A), continuously
synthesizes Collagen type II (Fig 2A). These clones express several estab-
lished NP markers such as CD24. The second subtype displays a wave-like
cell organization (Fig 1B), and produces high levels of Sox9 and small
quantities of Collagen type II (Fig 2B) upon differentiation. In addition
these clones tend to express many NP markers (KRT19, FoxF1, CA12).ĂFigure 2: Differential marker expression in IVD clone subtypes. Protein
analysis of Collagen Types I, II, Sox9 and b-Actin (loading control). Clones
were differentiated for 7 days or kept undifferentiated. Cobble stone NP
clones (105, 119) continuously express Col2AI and -II. Cleaved collagen
species appear upon differentiation. Wave-like NP clones (114, 115)
strongly upregulate Sox9 levels in response to differentiation. A moderate
increase in Collagen type II is observed. AF clones express Col2 and Col1,
where the latter is processed in a similar way upon differentiation as NP
cobble stone clones process Col2.
AF cell pools yielded a third clonal phenotype, morphologically distinct
from NP clones (Fig 1C). Cells initially show a wave-like arrangement at
subconﬂuency, but have a strong tendency to migrate and become orga-
nized in patterned alignments. Marker protein expression showed high
Collagen type I expression and processing (Fig2 C). AF clones produce small
quantities of Collagen type II. Expression of NP markers on the mRNA level
was absent, while cells were positive for the AF marker FBLN1.
Conclusions:We report for the ﬁrst time the generation of clonal cell lines
from non-degenerated human IVD tissue and present extensively char-
acterized IVD cell lines. Morphologically distinct NP subclones were
obtained, representing chondrocyte-like NP cells and a possible progenitor
(notochordal) cell type. AF subclones showed differential processing of
collagen type I protein compared with NP cobble-stone cells. Currently, we
are exploring the possibilities for 3D culturing. These cell lines provide
a promising tool to explore differential characteristics of IVD cell-types and
to elucidate underlying molecular mechanisms of DDD.
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ASSOCIATIONS BETWEEN LUMBAR SPINE INDIVIDUAL RADIOGRAPHIC
FEATURES AND KNEE, HIP AND HAND OSTEOARTHRITIS: THE
JOHNSTON COUNTY OSTEOARTHRITIS PROJECT.
A.P. Goode 1, V.B. Kraus 1, S.W. Marshall 2, J.B. Renner 2, T.S. Carey 2,
J.M. Jordan 2. 1Duke Univ., Durham, NC, USA; 2Univ. of North Carolina,
Chapel Hill, NC, USA
Purpose: Little is known of the relationships between lumbar spine
individual radiographic features (IRF) of disc space narrowing (DSN),
vertebral osteophytes (OST) and facet joint osteoarthritis (FOA) and
radiographic osteoarthritis (OA) of the knees, hips and hands. The
purposes of these analyses are 1) To describe differences in the frequencies
and determine associations between concomitant radiographic knee, hip
and hand OA across presence or severity of lumbar spine IRF. 2) To
determine if associations differ signiﬁcantly by gender or race.
Methods: Of the 1,015 participants newly enrolled in the Johnston County
OA Project from 2003-2004, lumbar spine IRF (DSN, OST and FOA) were
available for 840 participants (mean age 60.1 (SD 10.3), 62.3% female, 37.6%
African American, mean body mass index (BMI) 31.3 (SD 7.4), 29.1% knee
OA, 23.6% hip OA and 22.2% hand OA). Hip and knee OA were deﬁned as
a Kellgren-Lawrence (K-L) score of 2-4 in at least one extremity whereas
hand OA was deﬁned as K-L score of 2-4 in one distal interphalangeal (IP)
joint and 2 other IP joints or carpometacarpal joint. Lateral lumbar spine
ﬁlms were graded for each level in a semi-quantitative fashion (0-3) for
DSN and OST according to the Burnett Atlas while FOAwas graded present
or absent. Lumbar spine IRF were coded (individually for DSN and OST)
based upon a participant's most severely affected lumbar level. Analyses of
differences were conducted with chi-square tests. Associations between
lumbar spine IRF and concomitant radiographic knee, hip and hand OA
were determined, as appropriate, with binary logistic and proportional
odds models while adjusting for BMI, race, gender, age, knee, hip and hand
OA. Interactions with race or gender were tested with likelihood ratios
tests at a p-value of <0.10 for signiﬁcance.
Results: Differences were observed across both severity of DSN and OST
and presence of FOA with both knee and hand OA (p<0.001). No differ-
ences were observed across severity of DSN (p¼0.286) and OST (p¼0.068),
or presence of FOA (p¼0.214) for hip OA.
The table describes the adjusted associations for each lumbar spine IRF and
radiographic knee, hip and hand OA. Associations were found between
FOA and OST with knee OA whereas no signiﬁcant association was found
between DSN and knee OA. FOA was associated with hand OA whereas
there was no association of OST and DSN with hand OA. No associations
were found with lumbar spine IRF and hip OA.
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S269No signiﬁcant interactions were found between race or gender and
radiographic knee, hip, or hand OA with lumbar spine IRF.
Conclusion: Interestingly, the strongest associations were found between
OA of the facet joints of the spine, which are synovial joints, and OA of both
the knees andhands, also synovial joints. Theseﬁndings also suggest that hip
OA may have a different etiology from that of lumbar spine IRF; this is not
surprising given the prevalence of morphometric abnormalities cited as
a common etiology for hip OA. The fact that lumbar OST, but not DSN, were
associatedwith kneeOAmay inpart bedue to relianceonK-L grade, a system
weighted for the presence of osteophyte, for deﬁning OA of the knee.
Nevertheless, these ﬁndings underscore the importance of analyzing lumbar
spine IRF as separate outcomes for OA studies as they likely reﬂect different
processes ongoing in the joint organ during the course of this disease.Table. Adjusted associations between lumbar spine IRF and radiographic knee,
hip and hand OA
DSN OR(95% CI) OST OR(95% CI) FOA OR(95% CI)
Knee OA 1.16 (0.84, 1.59) 1.62 (1.16, 2.27) 1.69 (1.15, 2.49)
Hip OA 0.99 (0.71, 1.38) 1.01 (0.72, 1.43) 0.89 (0.60, 1.31)
Hand OA 1.14 (0.79, 1.63) 0.81 (0.55, 1.18) 1.82 (1.15, 2.89)532
DIAGNOSIS OF LUMBAR SPINAL STENOSIS: AN UPDATED SYSTEMATIC
REVIEW
E. de Schepper 1, G. Overdevest 2, P. Suri 3, W. Peul 2, E. Oei 1, B. Koes 1, S.
Bierma-Zeinstra 1, P. Luijsterburg 1. 1 Erasmus MC, Rotterdam, Netherlands;
2 Leiden Univ. Med. Ctr., Leiden, Netherlands; 3Harvard Med. Sch., Boston,
MA, USA
Purpose: To update our previous systematic review on the diagnostic
accuracy of tests used to diagnose lumbar spinal stenosis. A wide range of
clinical, radiologic and electrodiagnostic tests are used to diagnose lumbar
spinal stenosis. An accurate diagnosis is vital, because lumbar spinal
stenosis may require speciﬁc medical advice and treatment. Therefore, it is
important toknowthe accuracyof thesediagnostic tests currentlyavailable.
Methods: A comprehensive literature search was conducted for original
diagnostic studies on lumbar spinal stenosis, inwhichoneormorediagnostic
testswere evaluatedwith a reference standard, anddiagnostic accuracywere
reportedor could be calculated.Ourprevious systematic reviewwasupdated
up to March 2004, this review up to March 2011. Two reviewers indepen-
dently checked all eligible articles for inclusion criteria. Included studies
were assessed for their methodological quality using the Quadas tool. Study
characteristics and reported diagnostic accuracy were extracted.
Results: Twenty-two additional articles over the 24 included in the
previous review met the inclusion criteria. Combined, this resulted in
twenty articles concerning imaging tests, 11 articles evaluating electro-
diagnostic tests, and 15 articles evaluating clinical tests. Estimates of the
diagnostic accuracy of the tests differed considerably. Because of the
heterogeneity of the tests, study population, and reference standards,
statistical pooling of results was not possible.
Conclusions: At present the most promising test for lumbar spinal stenosis is
MRI, avoiding myelography because of its invasiveness and lack of superior
accuracy. Electrodiagnostic studies showed no superior accuracy for conven-
tional electrodiagnostic testing compared to MRI. The most useful clinical
ﬁndings for ruling in the diagnosis of lumbar spinal stenosis are billateral
buttock or leg pain, the absence of pain when seated, the improvement of
symptoms when bending forward, and a wide-based gait are the most useful
individual ﬁndings for ruling in the diagnosis of lumbar spinal stenosis.
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IMMEDIATE EFFECTS OF MOTION STYLE ACUPUNCTURE TREATMENT
(MSAT) IN ACUTE LOW BACK PAIN WITH SEVERE DISABILITY:
A MULTICENTER, RANDOMIZED, CONTROLLED TRIAL
T.-G. Lee 1, J.-S. Shin 1, I.-H. Ha 1, Y. Choi 2, B.-Y. Park 1, M.-R. Kim 1, B.-C.
Shin 3, M. Lee 4. 1 Jaseng Hosp. of Oriental Med., Seoul, Republic of Korea;
2 Jaseng Med. Fndn., Seoul, Republic of Korea; 3 Pusan Natl. Univ., Pusan,
Republic of Korea; 4Korea Inst. of Oriental Med., Daejeon, Republic of KoreaPurpose: Acupuncture is widely-used to treat patients with low back pain
(LBP), despite insufﬁcient evidence of its efﬁcacy for acute LBP (aLBP).
Motion style acupuncture treatment (MSAT) requires a patient to exercise
while receiving acupuncture, a special style of non-traditional acupunc-
ture. This study aimed to evaluate the effects of MSAT on aLBP with severe
disability where the effect of acupuncture has not been conﬁrmed.
Methods: Fifty-eight aLBP participants with severe functional disability,
deﬁned as an Oswestry Disability Index (ODI) value>60%, were randomly
allocated to either MSATgroup (n¼29) or conventional diclofenac injection
group (n¼29). All procedures were limited to one session and results were
assessed before and 30 minutes after treatment. The primary outcomewas
measured using the numerical rating scale (NRS) for aLBP intensity.
Secondary outcomes weremeasured using the NRS for leg pain intensity, if
exists, and ODI for functional impairment.
Results: At 30 minutes after treatment, the MSAT group experienced
a signiﬁcant reduction in the NRS for LBP, radicular pain and ODI scores;
3.82.1 (p<.001), 1.21.9 (p¼.001), and 33.515.2% (p<.001), respectively.
In the diclofenac injection group, the NRS for LBP decreased by 0.71.1
(P¼.002), but not in radicular pain and ODI scores; 0.30.7 (P¼.055), and
0.46.6% (P¼.866), respectively. In addition, the NRS of LBP (p<.001),
radicular pain (p¼.008) and ODI scores (p<.001) of the MSAT group were
signiﬁcantly lower than those of the diclofenac injection group.
Conclusions: These results suggest that MSAT has positive effects on
immediate pain relief and the recovery of functional status of patients with
aLBP and severe disability. Whether MSAT is superior to traditional
acupuncture for aLBP is encouraged as future research matter.
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DO THE PREVALENCE RATES OF SYMPTOMATIC FACET JOINT
ARTHROPATHY AND ASYMPTOMATIC FACET JOINT ARTHROPATHY
CONCUR?
M.J. DePalma 1, J.M. Ketchum2. 1Virginia Spine Res. Inst., Inc, Richmond, VA,
USA; 2Dept. of Biostatistics, Virginia Commonwealth Univ., Richmond, VA, USA
Purpose: Lumbar facet joints are responsible for chronic low back pain in
approximately 15% of young adults and 32% of older adults. Imaging
studies have demonstrated that arthritic changes preferentially affect the
L45 level followed by L5S1 then L34. Such changes as demonstrated by
computed tomography have been shown to not correlate with facet joints
that are painful. A better understanding of whether the prevalence of
arthritic changes on imaging studies agrees with prevalence rates of
painful facet joint arthritis as determined by validated diagnostic blocks
will help direct treatment interventions. The purpose of this study was to
compare the prevalence of painful facet joint arthropathy (FJA) in symp-
tomatic adults to published prevalence rates of facet joint osteoarthritis
(FJOA) in asymptomatic adults.
Methods: A retrospective chart reviewwas conducted of consecutive CLBP
patients having undergone deﬁnitive diagnostic procedures after pre-
senting to an interventional spine care practice. Patients either underwent
provocation lumbar discography, dual diagnostic medial branch blocks
with local comparative anesthetics, or intra-articular diagnostic SIJ injec-
tions employing strict operational criteria to conﬁrm a source of LBP.
Clinical characteristics and physical exam ﬁndings were used to determine
which injection to perform ﬁrst and then sequentially if necessary. Cases
without deﬁnitive diagnosis were not considered in this analysis. The
prevalence rates for painful FJA in our symptomatic sample were esti-
mated with 95% conﬁdence intervals (CI) for the symptomatic group and
compared to historical asymptomatic rates using a chi-square test.
Results: The chart review included a total of 378 cases from 358 patients
presenting with CLBP whose low back disorder was deﬁnitively diagnosed.
The mean age was 52.8 years (SD ¼ 15.0) and the median duration of LBP
was 12months (IQR¼ 6-24). There were 208 cases not included in analysis
because deﬁnitive diagnostic injections were not completed as patients
improved clinically. The estimated prevalence rate of FJAwas 30.6% (95% CI
¼ 24.2%, 37.9%). CLBP was documented on the left side in 24 FJA cases
(46%), right in 16 cases (31%), and bilaterally in 12 cases (23%).
Prevalence rates of asymptomatic FJOA have been reported by level to be
15.1% for L23, 30.6% for L34, 45.1% for L45, and 38.2% for L5S1 (Kalichman).
Based on our sample, the prevalence of symptomatic FJA by level was
estimated to be 25% for L12 (95% CI ¼ 4.6%, 69.9%), 39.5% for L45 (95% CI ¼
